Differences in the fast optical variability of the dwarf nova V1504 Cyg between quiescence and outbursts detected in Kepler data and simulations of the rms-flux relations. 
INTRODUCTION
Dwarf novae (DNe) are a subclass of interacting binaries with a white dwarf as a primary star and a main sequence star as a secondary. The latter is filling its Roche lobe and mass is transfered to the white dwarf. With or without weak magnetic fields of the primary, a geometrically thin optically thick accretion disc is formed. This class of interacting binaries is known as cataclysmic variables (CVs) (see e.g. Warner 1995 for a review). The accretion disc is the main source of variability on large intervals of time scales and energies. DNe exhibit typical alternating quiescent and ac-⋆ E-mail: andrej.dobrotka@stuba.sk tive (outburst) stages. The driving mechanism of this alternation is the viscous-thermal disc instability, generated by variations in ionization state of hydrogen (Osaki 1974 , Hōshi 1979 , Meyer & Meyer-Hofmeister 1981 , Lasota 2001 . During quiescence the mass accretion rate through the disc is much lower than during outbursts. While the mass is driven inwards, the angular momentum is transported outwards. Therefore, the different activity stages have different angular momentum redistribution and disc structure. Different typical time scales of variability patterns are expected.
An underlying accretion process is usually manifested in fast stochastic variability (sometimes also called flickering). Such oscillations are observed in optical and Xray light curves of active galactic nuclei, X-ray bina-ries and CVs. This variability reflects as red noise in power density spectra (PDS). The shape of such PDS can be complicated by several characteristic break frequencies (see e.g. Sunyaev & Revnivtsev 2000 , Dobrotka et al. 2014 . The best example up to date in CVs is detected in high-cadence optical Kepler data of the novalike system MV Lyr, taken almost continuously over 600 days ). The PDS show 4 different break frequencies.
Second and even more fundamental characteristic of flickering is the correlation between variability amplitude and flux over a wide-range of timescales. This rms-flux relation has a typical linear trend simply meaning that the higher the flux, the larger the degree of variability. Standard shot-noise models (e.g. Terrell 1972 ) with constantly decaying superposed flares (so-called stationary) seek to explain the broadband noise variability including the linear rms-flux relation. Uttley & McHardy (2001) showed that the broadband variability of the black hole binary Cyg X-1 and the accreting millisecond pulsar SAX J1808.4-3658 are intrinsically non-stationary, and as a consequence the rms scales linearly with the flux. Therefore, this linearity is a fundamental characteristic of flickering activity. Following further studies of stochastic X-ray variability of X-ray binaries and active galaxies by Uttley et al. (2005) , the linear rms-flux relation implies that short and long variability time scales are coupled multiplicatively, and the flux of stationary data should have a log-normal distribution.
This rms-flux linear relation is clearly a ubiquitous feature in X-ray binaries and active galaxies (Heil et al. 2012) . But to detect such variability in CVs, long enough observations are needed because of longer variability time scales. This is now possible with the Kepler mission. So far, the rms-flux relation in CVs was detected in three systems, MV Lyr , KIC 8751494 and V1504 Cyg (Van de Sande et al. 2015) . The most promising physical model describing the rms-flux relation are variations in the accretion rate that are produced at different disc radii (Lyubarskii 1997 , Kotov et al. 2001 , Arévalo & Uttley 2006 , Ingram & van der Klis 2013 . This statement agrees with the recent modelling of the MV Lyr flickering by Dobrotka et al. (2015) . The authors used their statistical method based on an unstable turbulent mass accretion rate (Dobrotka et al. 2010) , and found that the linear rms-flux relation with log-normally distributed flux of stationary data is an inherent characteristic of their method.
V1504 Cyg is a member of a specific subset of the DNe showing also considerably larger superoutbursts that occur in cycles, in addition to the regular outbursts (see e.g. Warner 1995 , Lasota 2001 for a review). The physical origins of these two types of outbursts are not the same. Two different physical scenarios have been proposed as explanations of the superoutburst, i.e. enhanced mass transfer or tidal thermal instability (Schreiber et al. 2004 ). The former scenario suggests that the superoutbursts are generated when the disc mass exceeds a critical value, while the latter is based on the outer disc radius expanding to a certain critical radius (3:1 resonance radius) where the tidal activity is trigerring the superoutburst. Osaki & Kato (2013) analysed the same data as we use in this paper, and studied the appearance of superhumps (a variability connected to superoutbursts). The authors concluded that the superoutburst was initiated by a tidal instability (as evidenced by the growing superhump).
Finally, Van de Sande et al. (2015) studied the rms-flux relation of V1504 Cyg during quiescence using the same data. The purpose of our work is to expand the analysis to the outburst stage and investigate the behaviour between two successive superoutbursts, i.e. during the supercycle. After the presentation of the analysed observations in Section 2 we present studies of the power density spectra (Section 3) and the rms-flux relation (Section 4). The results are discussed and summarized in Sections 5 and 6 respectively.
DATA
The NASA Kepler mission offers a unique opportunity to study fast optical variability of a variety of accreting objects. The spacecraft was continuously monitoring a 116 square degree field-of-view with a cadence of 58.8 s until a second reaction wheel failure occurred. Such an almost continuous 1 observation of the same sky region yields high quality optical light curves of several CVs over a time span of hundreds of days 2 . This allows detailed studies of the power density spectra (PDS) over a wide frequency range.
For our detailed light curve analysis we selected one of the longest light curves of a CV, i.e. the SU UMa DN system V1504 Cyg (KIC number 7446357, orbital period of 1.67 h). The light curve duration of about 1400 days consists of quiescent emission with 118 fully covered regular outbursts distributed into 11 full supercycles. The fast stochastic variability and the orbital pattern are obvious in both quiescence and outburst.
We first extracted separate light curves from periods of quiescence and outburst. We first identified all outburst peaks with a simple algorithm. Subsequently, we determined the times when the rise to outbursts ended and when the decline from the outburst started by taking the time derivatives of flux and applying certain limits to the derivatives after and before the peak (derivative limit = 1000 electrons/s). Outburst light curves were extracted from the times in between these time intervals. Time intervals of quiescence between outbursts were identified by applying an upper flux limit (dashed curve in Fig. 1 ) in between the times of decline of one outburst and rise into the respective next outburst again determined by a derivative limit (derivative limit = 1500 electrons/s). The limits on the derivatives and flux were chosen visually. Both light curves with details are shown in Fig. 1 and all starting and ending times of all individual light curve subsamples are summarized in Table 1 .
Subsequently we selected the start, middle and end stage of the supercycle in order to study any evolution for both quiescence and outbursts. Therefore, we collected all quiescent intervals lasting as first (later called start), second (start+1) and third (start+2) after the superoutburst. A similar selection was done with quiescent intervals before the superoutburst, i.e. we collected last (end), second (end-1) and third (end-2) interval before the superoutburst. As middle of the supercycle we choose the closest interval to the half time of the supercycle. The same was performed with the outburst intervals (inset of Fig. 1 ).
PDS ANALYSIS
For the PDS analysis we applied the Lomb-Scargle algorithm (Scargle 1982) which can handle gaps in the light curves. The low frequency end of the studied PDSs usually depends on the light curve duration. In order to study differences between outburst and quiescence both PDSs must be comparable on the studied frequency interval. Therefore, we set this limit empirically (see next Section). The high frequency end is usually limited by the white noise or power rising of the PDS to the Nyquist frequency. We empirically defined this limit to 10 −2.2 Hz. The quiescent data were divided into one day intervals. Every quiescent interval yields an individual PDS. The outburst data were not divided into shorter subsamples. Every outburst light curve was used for individual PDS calculation. Finally, a mean PDS was calculated from all individual PDSs. We subsequently binned the mean PDS into equally spaced bins and the mean values with the errors of the mean was fitted with a broken power law. Fig. 2 shows (left column) the PDSs of all quiescent and outburst data. The orbital frequency and its first harmonic can clearly be seen and are marked by dashed lines. While the quiescent PDS shows a significant peak around f = 10 −4.2 Hz (see the low resolution insets in Fig. 2 ), the outburst PDS is influenced by the overall inherent outburst shape in this low frequency region and shows a steep rise toward lowest frequencies. A comparable behaviour of both PDSs starts above the orbital frequency. Therefore, in order to focus our study on the common behaviour of both PDSs, we choose the frequency f = 10 −3.6 Hz as a low frequency end of the studied PDSs.
All data
The multicomponent shape of the PDS with two break frequencies fL (low frequency) and fH (high frequency) is clearest in the quiescence PDS. The outburst PDS has one clear break frequency while a multicomponent shape with a second break frequency around f = 10 −2.3 Hz may be possible. We fitted the binned PDSs with broken power law models 3 . In the case of outburst we used a multicomponent model 4 , while in the quiescent PDS two separate broken power law fits were more adequate due to the convex shape between the two broken power laws. The resulting fitted PDS parameters with 1-σ errors (derived from χ 2 test) are summarized in Table 2 . In the multicomponent fit of the outburst PDS, we had problems with the fitting procedure while keeping fH constant in order to get the χ 2 curve. The fit often converged to deformed unacceptable solutions. Therefore, in order to derive the 1-σ error of the outburst fH, we fitted a single power law model to the selected PDS interval. Finally, the χ 2 residuals of the fits often yield asymmetric curves. Therefore, in Table 2 we show lower and upper limits for clarity, instead of plus/minus errors.
In general, we can conclude that the multicomponent shape of the PDS with two characteristic break frequencies is present in both activity stages. Furthermore, fL is significantly different, while fH agree within the 1-σ errors for both activity stages. 
Supercycle subsamples
We performed the same analysis for other data subsamples collected for different supercycle phases (11 full covered supercycles). Fig. 3 shows low and high frequency parts with the broken power law fits separately for quiescence, and Fig. 4 shows the outburst PDSs with the multicomponent fits. Clearly fL and fH are present in all supercycle phases in both cases. The outburst PDSs show considerably larger scatter than the quiescence data, likely because of much less data. This is visible mainly in the last (end) PDS where it was difficult to find a best fit. The result is not robust against some factors, i.e. initial parameter estimate or the frequency interval over which the fit was performed. We show two solutions, i.e. the multicomponent fit as it converged, and visually motivated simple broken power law. Furthermore, in the case of outburst fH the χ 2 residuals calculations did not yield the searched 1-σ confidence limits in every case. Considerable reductions of the confidence limit are needed to determine the error from the χ 2 residuals curves but such Table 2 . Fitted low and high (f L and f H ) break frequencies and a coefficient from the rms-flux linear fit for different subsamples with 1-σ limits. "Stage" is the activity stage following the disc instability model and "sample" is the analysed data subsample. Two solutions are listed for the subsample "outburst, end" because it is model dependent. The outburst 1-σ limits within parentheses are derived from single broken power law fits over a reduced frequency interval, instead of the original multicomponent fit performed over the full frequency interval. Table 2 . Fig. 5 shows the evolution of the fitted break frequencies as a function of the supercycle phase. All frequencies except the outburst fH are stable within the derived 1-σ confidence limits, and no trend can be deduced. Just in the case of outburst fL a rising trend is possible but due to large errors still speculative. The outburst fH values are scattered, and some values do not agree within the 1-σ confidence interval. This suggests non-stability during the supercycle. But slightly larger confidence limits than the used 1-σ would yield a match within the confidence frequency limits. Therefore, the instability of the outburst fH is possible with rather low probability of approximately 1-σ. binning and studied it in the same way as in Dobrotka et al. (2014) but only found white noise. This may be due to the count rate of < 0.1 counts per second in each MOS light curve, 100 times lower than in RU Peg which we tested by simulations. We took a subsample of the Kepler data and reduced the count rate to the same level as observed with XMM-Newton. Subsequently we added Poisson noise to the simulated light curve in order to get a comparable flux histogram than the X-ray data. The break frequencies are still in the simulated light curve, but can not be recovered, supporting our interpretation that the count rate is too low. Thus, if the break frequencies are also present in the X-ray light curve, they would be buried in the noise.
While re-binning can increase the signal to noise ratio, it did not change the negative results. Furthermore, the larger bin size reduces the time resolution of the light curve and any binning larger han 100 s is already larger than the required time resolution for a detection of fH. We thus conclude that V1504 Cyg is too faint in X-rays to complement our optical study with an X-ray PDS with the available sensitivity of the current instrumentation.
RMS-FLUX RELATION ANALYSIS

Data
The absolute rms amplitude of variability is defined as square-root of the variance, i.e.
where N is the number of data points, xi is the i-th point and x is the mean value of all xi. We subdivided all light curves into small parts each containing 10 points (we tried more values, i.e. 25, 50, 100 and 200) of the light curve. Subsequently for each small part we calculated the corresponding rms and mean flux. The binned data by flux were fitted with a linear function.
The right column of the Fig. 2 shows the rms-flux relations of all quiescent and outburst data. The quiescent rms-flux can be clearly seen as expected from Van de Sande et al. (2015) , but the outburst case does not show the same characteristics. The linear fit shows a rising trend, but over a wide flux range. The parameter a of the linear function rms = aψ +b (a is the gradient, b is the vertical offset and ψ is the flux) is only 0.002 compared to 0.03 in quiescence. Furthermore, the rms-flux data are always more scattered toward the highest flux, which can generate an artificial linear rising trend. We selected the less scattered data region with flux between 15000 and 20000 electrons/s, which yields a = −0.001. Clearly it is hard to talk about a rising linear trend which should be robust against flux range selection as is obvious in the quiescent case.
We performed the same procedure for all other data subsamples and the resulting rms-flux relations are shown in Fig. 6 . The basic difference between quiescent and outburst rms-flux is robust against the supercycle phase. The evolution of a is shown in Fig. 5 (rms calculated from 10 and 50 points is shown) and all a values are listed in the last column of table 2. The quiescent a values are scattered in the supercycle without any significant trend, and the "evolution" shape is not robust against the selected number of data points over which the rms is calculated. All outburst a values are still of the order of 0.001 (0.003 as maximum). Therefore, as for all outburst data, any linear rms-flux trend is not convincing.
In the last column of the 
Simulations
In Dobrotka et al. (2010) we developed a statistical method to simulate light curves dominated by red noise, also known as flickering. The method is based on the simple idea of discrete angular momentum transport between two adjacent concentric rings in a geometrically thin, optically thick, hot ionized steady-state disc. The angular momentum is carried by discrete turbulent bodies with an exponential distribution of the dimension scales. When a turbulent body penetrates from one ring to the adjacent one, it changes the tangential velocity and distance from the center, while the mass is conserved. This changes the angular momentum. The sum of changes in angular momentum of all bodies must be equal to the total difference in angular momentum between two concentric rings. The distribution function of dimension scales is equal to the distribution function of turbulent event time scales because the dimension scale divided by the local viscous velocity gives the time scale of a turbulent event. All events liberate energy in the form of a flickering flare. The distribution functions between pairs of rings are summed over the entire disc (from the inner disc radius to the outer disc radius), which yields the final distribution function of flare time scales. Following this distribution function, flickering flares are randomly redistributed into a synthetic light curve of the same duration and sampling as the observations. Such synthetic light curves are subsequently analysed.
Furthermore, in Dobrotka et al. 2015 we applied the simulation method to the flickering study of MV Lyr system observed by Kepler. We showed that the simulated light curves show the typical linear rms-flux relation. MV Lyr is a nova-like system with the disc in the so-called hot stage with fully ionized hydrogen (see Lasota (2001) for a review). This hot stage, together with the steady state, is the essential assumption of our model. The studied data of V1504 Cyg in this paper do not satisfy these basic assumptions, i.e. the quiescence is a cold stage with no ionized hydrogen, and the outburst is not in a steady state. Therefore, we do not use these simulations to study the PDS in detail, but we use it to study how it influences the rms-flux relation. The latter is based on flickering flare redistribution and the principle is robust against the underlying physical model of the accretion, i.e. non steady/steady state, quiescence/outburst etc...
It appears that using a larger number of flares per light curve increases the rms and also the flux (Dobrotka et al. 2015) while the PDS remains unchanged (Dobrotka et al. 2014) . In order to investigate how this plays a role in different rms-flux behaviour in quiescence and outburst of V1504 Cyg, we simulated different light curves with red noise (Fig. 7) . As input parameters we used the known orbital period and typical values in CVs for the rest (1 M⊙ as primary mass, 10 17 g s −1 as mass accretion rate through the disc, inner disc radius of 10 9 cm and outer disc radius estimated as 0.9 times the Roche lobe radius)
5 . In panel A of Fig. 7 we show a simple simulated light curve with constant mass accretion rate and corresponding rms-flux relation. This simulated light curve is equivalent to the observed quiescent phase of V1504 Cyg shown in the upper panel of Fig. 2 . The typical rms-flux relation is clear and corresponds to the observed relation.
In panel B we constructed a rising light curve by adding small light curve subsamples one by one with increasing mass accretion rate and proportionally higher numbers of flares 6 . The basic idea is based on the assumption that the mass accretion rate scales linearly with the transported angular momentum and thus the number of flickering flares. We gradually changed the mass accretion rate from 1 to 9 × 10 17 g s −1 and the number of flares from 10000 to 90000. Clearly, the resulting light curve shows the typical linear rms-flux relation. This simulation is equivalent to the rising flux of MV Lyr studied by .
Panel C is the same as panel B, without increasing the number of flares. The rms-flux relation is different from the two previous cases and is more similar to the observed outburst case of V1504 Cyg shown in lower panel of Fig. 2 .
In panel D we simulate the outburst light curve with typical gaps between the maxima. We made the same simulations as in panel B, but we redistributed the light curve subsamples randomly to mimic the behaviour of the observed data in Fig. 1 . The resulting rms-flux relation is present as expected.
The light curve in panel E is generated in the same way as in panel C, i.e. every light curve subsample is generated with the same number of flares. To get higher flux during the outbursts we added a randomly selected constant level to every small light curve segment. The resulting rms-flux relation is similar to case C, and to the observed outbursts of V1504 Cyg.
5 Different parameter values do not influence the behaviour we want to study/show. The principle studied in this paper is based on light curve construction, not on real flickering statistics. 6 In our algorithm we can not change the parameters continually.
For both simulated outburst light curves (panels D and E) we added a panel with linear fits to every individual outburst light curve segment. Not every one, but the majority of the fits have the rising trend, which agrees with the observations. The presence of decreasing linear fits in simulations or observations are due to short analysed data sets. In long enough light curves we never noticed such deviation (panel A).
DISCUSSION
In this paper we analysed Kepler data of the DN V1504 Cyg, focusing on PDS and rms-flux relation differences between quiescence and regular outbursts. Further, we investigated the evolution during the supercycle.
PDS
Both the quiescent and outburst PDS have a multicomponent shape with two break frequencies, with a lower and a higher frequency break, fL and fH respectively. It is believed that these break frequencies are the imprint of the underlying physical processes and disc structures , Dobrotka et al. 2015 . We found discrepant values of fL for quiescence and outburst episodes, while fH agrees within the errors in both PDS. Therefore, fL should represent a structure or process which is changing during the viscous-thermal instability while fH should arise from stable structures, unaffected by the outbursts.
Following the disc instability model (see Lasota 2001 for a review) which describes the viscous-thermal instability, the mass accretion rate during the quiescence is too low causing inefficient cooling in the innermost parts of the disc. This is the reason for gas evaporation, and an optically thin geometrically thick corona forms (see e.g. Meyer & Meyer-Hofmeister 1994) . On the other hand, during the outburst and hot ionized steady state of nova like systems, the mass accretion rate is strong enough, the density in the central parts ensures efficient cooling and the disc is (almost) not truncated. One would expect that the hot X-ray corona should be absent, but a sandwiched model is a possibility as proposed by , i.e. the geometrically thin disc is fully developed down to the white dwarf surface with a corona above the disc material developed from the white dwarf surface to a certain radius lower than the outer edge of the geometrically thin disc. Therefore, the inner radius of the geometrically thin disc should be different between quiescence and outburst, while the hot corona can be present during both stages. This suggests that the frequency fL is generated in the thin disc or its inner edge, while the frequency fH in the corona. A similar interpretation was proposed for RU Peg in quiescence where X-ray observations directly suggest that the low frequency is generated in the inner disc (Dobrotka et al. 2014) 7 . Moreover, 7 We do not investigate the V1504 Cyg PDS by simulations in this paper, because our method is not yet adapted to quiescent discs (Dobrotka, in preparation) , nor to non-steady states during outbursts. Future work is planned to perform all three simulations together, i.e. flickering generated by 1) the whole quiescent disc, 2) unstable mass accretion rate from the inner quiescent disc as in the inner disc is moving inwards during the outburst where the typical time scales are shorter (Dobrotka, in preparation, Dobrotka et al. 2012 ). Therefore, a higher break frequency during outburst is plausible. Detailed investigations of the two break frequencies in quiescence did not show any significant variability during the supercycle. We can even say, that fH is stable with high confidence as the measurement error decreases with the investigated frequency. Therefore, the disc structure/shape should be stable during the supercycle, or hardly detectable in a PDS measurement.
The situation in outburst is slightly different. While all values of fL agree within the errors during the supercycle, a rising trend is still possible. But the measurement error does not allow stronger conclusions. Furthermore, the frequencies fH do not agree within the calculated 1-σ errors, which suggests a rather unstable coronal structure. This conclusion is not surprising because we expect a corona to be present for low accretion rate during quiescence (see e.g. Meyer & Meyer-Hofmeister 1994) , while a high mass accre-RU Peg in Dobrotka et al. (2014) and 3) full disc during outburst (with the assumption that the disc is fully developed down to the white dwarf surface during the outburst).
tion rate during the outburst suggests the opposite. But the corona is still possible in low density boundary regions above the disc photosphere like in the Sun, which can explain the sandwiched model. Finally, in order to strengthen our interpretation, direct X-ray detection of fH would be needed. As described in Section 3.3, the X-ray count rate in available XMM-Newton data is too low for meaningful conclusions.
Rms-flux relation
In Dobrotka et al. (2015) we investigated the rms-flux relation of the nova like CV MV Lyr. We found that the rmsflux relation is generated by a varying number of superposed flickering flares over the simulated light curve, because the the rms and the flux increase with the number of flares. Such local increases of the number of flares can be due to a random redistribution of the flares or by the larger mass accretion rate. The former is shown in simulations shown in panel A in Fig. 7 , while the latter in panel B. The model used is not adequate for the purpose of this paper, but the principle of light curve construction is independent of the underlying physics. Panel A can be a representation of a quiescent light curve as shown in Fig. 1 with the corresponding rms-flux relation shown in Fig. 2 . Panel B has a rising trend with clearly noticeable rising variability amplitude. This simulated light curve resembles very well the Kepler data of MV Lyr in Fig. 1 of Scaringi (2014) for intervals 150-450, 800-900 or 1000-1100 days. While show the rms-flux relation only for a small light curve subsample, we show the relation for the full simulated light curve. But it is valid also for small subsamples.
However, the MV Lyr system is a nova like CV with the disc in an ionized hot state. The same is valid for the outburst. Therefore, we expected a similar behaviour. Panel D of Fig. 7 shows an outburst light curve generated with this assumption. The discrepancy with observations is clear. In order to get the observed rms-flux relation in simulated outburst data, the light curve should be constructed in a different way. Panels C and E show the case with a constant number of flares but with added constant flux vertical offset. Therefore, the original assumption that is valid for the novalike system MV Lyr (the mass accretion rate increases with the number of turbulent events) is needed to transport the enhanced angular momentum, is violated. Apparently both hot ionized states are not identical. Whether the disc is in a steady or non-steady state is essential while the activity stage does not matter. The physical reason for this different behaviour is not known to us, but at least it suggests that the quantity of flickering flares does not depend on the mass accretion rate during non steady-state outbursts while it does in steady-state discs of nova like systems. A nonturbulent steady radiation source during the outburst but not present or not dominant in the steady state of nova like CVs would resolve the puzzle. The disc instability model as a driving mechanism of DN outbursts is described in detail in Lasota (2001) . Their Fig. 10 shows the surface density evolution during the outburst process. Apparently the density in the innermost parts of the disc as a dominant flickering source (see e.g. Dobrotka et al. 2010 , Dobrotka et al. 2012 ) increases by two orders of magnitudes during a relatively short time. This abrupt change in flow characteristics is probably the cause for significantly different physical conditions compared to the steady state accretion of nova like systems. Therefore, the radial dependence of the mass accretion rate in the disc is probably not the only difference between outbursting and nova-like discs, but also the hydrodynamical conditions are significantly different. The turbulent characteristics of the outbursting flow is somehow saturated yielding a very similar almost equal rms value irrespective of the total flux. Therefore, the study of the enigmatic viscosity in accretion discs should be oriented in three different regimes instead of two (cold not ionized, hot ionized stages), i.e. quiescence, outburst and steady state accretion of hot ionized disc in nova like systems.
Finally the individual outburst light curves show the rms-flux relation in the majority of cases in both the simulations and observations. Some deviations from the typical rising linear relation are clear in both cases due to the short light curve duration. This rms-flux relation is generated by the random flare redistribution which is in agreement with the original assumption of underlying turbulent accretion.
SUMMARY
We analysed Kepler data of the dwarf nova V1504 Cyg. We searched for differences between optical flickering in quiescence and outburst. The results can be summarized as follows:
(i) Both power density spectra show a multicomponent behaviour with two break frequencies.
(ii) The low break frequency is higher in outburst data while the higher break frequency agrees within the 1-σ errors.
(iii) The break frequencies are stable during supercycle except for the high frequency in outburst light curves which show no significant trend.
(iv) We conclude that the low frequency break originates from regions affected by the outbursts while the stability of the higher break frequency indicates an origin that is not affected by outbursts.
(v) We propose that the low frequency break can be associated with the accretion disc or its inner edge, while the high frequency break can be generated within the inner hot geometrically thick corona. We are planning to study this model by detailed simulations of the power density spectra in a future work.
(vi) The rms-flux relation is confirmed in quiescence but not in outburst when analysing all data as a single data set. Individual outburst light curves show the typical linear rms-flux relation.
(vii) The same as previous point is valid for individual supercycle subsamples and no significant monotone evolution trend of the flux gradient is found.
(viii) We simulated both the observed quiescent and outburst rms-flux relations to test various scenarios. In the quiescent case a random redistribution of flickering flares in the simulated light curve is generating the rms-flux relation while for outbursts the basic idea was based on the assumption that the number of superposed flickering flares is proportional to the mass accretion rate. This we found valid for the hot disc in the nova-like system MV Lyr but not for hot discs in outburst. For the latter, the number of flickering flares must be kept unchanged, but a constant flux to the light curve must be added.
(viii) While nova-like steady state discs and non-steady state discs in dwarf novae in outburst are both in a hot ionized state, the radiation generation mechanism is not identical. The previous point suggests that flickering in both cases is generated by the turbulent mass accretion in a disc, but during the outbursts another additional significant nonturbulent source of radiation must be present.
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